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Boeing  -  X-45C 


Demonstrator  Air  Vehicle 
Configurations 

— The  Future  of  Unmanned  Air  Power  \ - 


U.SL  Ain  FORC£ 


Design  Gross  Weight: 
Op  Empty  Weight: 

Fuel  Volume: 

Weapons  Bay  Payload: 
Operating  Altitude: 
Cruise  Mach: 

Engine: 


36,500  lb 
18,000  lb 
14,000  lb 
4,500  lb 
40,000  ft 
0.8 

F404-GE-102D 


Northrop  Grumman  -  X- 


Design  Mission  TOGW 
Op  Empty  Weight 
Fuel  Volume 
Weapons  Bay  Payload 
Operating  Altitude 
Subsonic  Speed 
Engine 


48,000  lbs 
24,000  lbs 
17,000  lbs 
4,500  lbs 
43,000  ft 
460  KTAS 
FIOO-PW-22OU5 
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Mission  Control  Station 

>  Task  Allocation  by  Phase  of 
Mission 

>  Dynamic  Mission  Planning  and 
Replanning 

>  Single  Operator  Controls 
Multiple  Vehicles 

>  Robust  secure  LOS,  BLOS  and 
intra-flight  C2 

>  Dynamic  Distributed  Control 

>  Multiple  Levels  of  Autonomy 

>  Uses  Theater  and  National 
Information  Sources 


Air  Vehicle 

>  -36,500  lb  Gross  Weight 

>  -18,000  lb  Empty  Weight 

>  -0.8  Mach  /  40,000  ft  altitude 

>  1100-1300  nm  combat  radius 

>  Current  and  advanced  weapons 

>  Electronic  Attack  (EA)  Payloads 

>  ESM  and  On-Board  SAR 
Targeting 

>  Affordable  Stealth  to  the  Next 
Level 


UCAV 

F-16-v 


F-117- 


36  ft. 


Support  System 

>  Supportable  LO 

>  High  Sortie  Generation 
Rates 

>  No  Hydraulics 

>  Simulation  Based  Training 

>  Lean  Logistics 

>  Integrated  Vehicle  Health 
Management  (IVHM) 
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Carrier  Suitability 

The  Future  of  Unmanned  Air  Power 


>  Navy’s  highest  priority 


>  NGC  X-47B  AVI  and  AV2  designed  and 
built  for  carrier  suit  testing 

•  Sea-based  ‘Cats  &  Traps’ 

•  Answered  desire  for  ‘At  Sea’  demo 

•  CV  demo  complete  in  FY11 

>  Boeing  X45C  Program  has  option  for 
CV  variant 

•  Not  yet  executed 
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Communications 


Meeting  the  Challenge  9 

Network-Advantaged  Architecture 
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>  Background 

>  Technology  Readiness 

>  Observations 

>  Summary 
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Critical  Technologies  EvolutionV 


Tha  Future  of  Unmanned  Air  Power 


UCAV  Program  Definition  Process 


U  5.  AIR  FOHCE 


Program  Definition  Process 

UCAV  Objectives 

* 

System  Concept 

* 

TPSAs 


echnologies,  Processes  &  System  Attributes 

Disciplined  Path  to  Enable  Combat  Capability 


*1+ 


UL5.AIR  FOHCE 


Air  Vehicle  ^  Cr  ^al  +  Un  ^ ue 

(av-01)  ATfordabte  AJr  Veil  lei  e  Unit  Recurring  H  ya  w  y  ( U  R  F) 
cent 

(a  v-02  )  ■A-'eapon  ■  Su  ipan  Hon  and  RyI  ea  i# 

(a  v-05 )  Survl  vabte  Air  Value  l«  ntegration 

Mission  Control  System 

(me i-01)  Dynamic  Dlitilbuted  Mil  HonAreiilcte  Control 

(mci-02)  V  Advanced  Cognitive  AJdi  ntegration,  Million  Hanning 


System  hteoration 


UCAV X- to 


Advanced  Targeting  and  Bigag&nrent  Rioco 
Fore#  ntegration.  ntorop  orabll  Ity.  and  mon 
Ai  lurancH 

Socuro,  Robu  it  Communication  Capability 
Adaptive,  Autonomou  i  Op  oration  i 
ATfordabte  Largo  Sea lo  Software  Dav/nteg 
Coordinated  Multivalued  FUglitVMotion 


Support  System 

(ipt-01)  +  Affordabla  Operation  i  i  Support  Co  it  and  ntegrated 

''.ihMIcIh  Haaltii  Managamant 
( ipt-02 )  LO  Halntalnab  lllty 
(ipt-OS)  +  Mobility,  Rapid  Daplo-tn  ant  and  Footpnnt 
( ipt-01)  Sortie  Rate,  Turn  Tim  a  and  G  round  Cp  i 


UCAV X- 45 


>Signature  Reduction 

>Secure  Robust  Communications 

>Force  Integration,  Interoperability, 
and  Global  Grid  Compatibility 

>Multi-Vehicle  Targeting 

>  Adaptive  Autonomous  Operations 

>Operations  on  the  carrier  and  in 
Carrier  Controlled  Airspace 

>Propulsion  System 

>  Autonomous  Air  Refueling 


UCAV  Technologies  Processes  &  System  Attributes  J  \  J-UCAS  Critical  Technologies 


UCAV  1999-2003 


J-UCAS  2004  - 
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Boeing  X-45A  Highlights 


The  Future  of  Unmanned  Air  Power 


0 

0 

0 


0 


0 


X-45A  First  Flight  -  May  02 

Block  1  Complete  -  Feb  03 

0  Envelope  expansion 

Block  2  Complete  -  Aug  04 

IZI  Link- 16  C2  link  &  I  nter- Vehicle  Comm. 

0  Guided  Weapon  Release 
0  First  Multi-Ship  Flight 

Block  3  Complete  -  Feb  05 

0  3-D / 4-D  Multi-Ship  Demos  (Nov  04) 

0  SATCOM  Handoff  to  SEA  MCS  (Dec  04) 

0  FAO-AOR  Handoff  (Jan  05) 

0  Peacekeeper  Mission  Demo  (Feb  05) 

Block  4  Complete  -  Aug  05 

0  Single  and  Multi-ship  Dynamic  Attack  Planning  (May  and 
J  une  05) 

0  AV/ T- 33  Surrogate  Multi- Ship  BLOS  (July  05) 

0  Multi-Ship  PD-SEAD  (Aug  05) 

Spiral  O  Complete 


X-45A  Flight  Summary 

jjf  lin  irfti  nf  “iiil  C-  .  r  1 

•64  Flights 

•63.4  Flight  hours 
•124T-33  Flights 

SSB  Weapons  Drop 
(April  2004) 

mm 


PD-SEAD 


. 


ugust  2005) 
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J-UCAS  Initial  Maturation  Plan 


Maneuver 


Autonomous  Sim 
Air  Refueling 


le  Ship  Multi  ShipjowerMulti  Ship  AT3 
:lt  Demo  Geo  Eval  jest  Fit  Demo 


X-Band  Thin 
Radar  Array 


Sensors  and 
Communications 


Terminal 

'Delivery 


Avoid  TTNT  Platform 
Demo  Integration 


Capability  Demonstrations 


Build  1 


Build  2 


Mission 


Mission 


Demo 


Demo 


COS  Surrogates 
SEAD/Strike 


2  Ship 

Reactive 


Network  Attack 


Targeting  Mgt 


Netwo 


Deployment 


FY04 


FY05 


FY06 


FY07 


FY08 


FY09 


FY10 


FY11 


Risk  Reduction  and  Operational  Assessment 


TODAY 


Modeling  & 


Live/Virtual 

Simulation 

Exercises 


Pre-Mission 

Planning 

Demo 


-Interoperability  Demo 
-Distributed  Sim  Demo 
-Multi-Ship  Demo 

Applies 

COS  Prototype  Service  s 

Demo  . —  _  


Simulation 


Build  1 
Mission 


Build  2 
Mission 
Demo. 


ation 
;  Demo 


emo 


Technology  A 
Demonstra  tions 


y  >  X-45A  ATD 


Manned 

Surrogate 


X-45C 


X-47B 


AT3  -  Advanced  Tactical  Targeting  Technologies 
ATD  -  Advanced  Technology  Demonstration 
COS  -  Common  Operating  System 
CV  -  Aircraft  Carrier 


ESM  -  Electronic  Support  Measures 
ISR-  Intelligence,  Surveillance,  and  Reconnaissance 
JEFX  -  Joint  Expeditionary  Force  Exercise 
MCS  -  Mission  Control  Station 


OA  -  Operational  Assessment 
SEAD  -  Suppression  of  Enemy  Air  Defense 
TTNT  -  Tactical  Targeting  Network  Technology 


^JOCAS 

xwumAta&comAfjmsmm 


J-UCAS  TRL  Summary 

(JPO  Assessment  as  of  6  JAN  06) 

™  The  Future  of  Unmanned  Air  Power  ■= 


Technology 

Current 

Level 

2011  Level 

(Assuming  J-UCAS  Completion) 

Signature  Reduction 

5 

7 

Secure  Robust  Communications 

5 

6.5 

Force  Integration,  Interoperability, 
and  Global  Grid  Compatibility 

3.5 

6.5 

Multi-Vehicle  Targeting 

5 

7 

Adaptive  Autonomous  Operations 

4.5 

6 

Operations  on  the  carrier  and  in 
Carrier  Controlled  Airspace 

4 

6 

Propulsion  System 

5 

6 

Autonomous  Air  Refueling 

4 
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A  Program  Manager’s  Perspective 
The  Future  of  Unmanned  Air  Power 


>  Technology  Readiness  Levels  are  the  common  language  to 
communicate  technical  maturity  to  program  stakeholders 

>  Program  Management 

>  Decision  Makers  and  Approval  Authorities 

>  Congress  and  the  GAO 

>  Important  to  define  a  process  and  document  all  assumptions  and 
constraints  used  in  determining  the  technology  readiness  levels 

>  Technology  Readiness  Levels  provide  some  but  not  all  of  what’s 
needed  in  assessing  a  program’s  maturity.  Other  areas  needing 
assessment- 

>  Process  Maturity  Measures 

>  Development  Capacity  (Software  and  Manufacturing) 

>  Information  Assurance 
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Presentation  Overview 
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>  Background 
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Summary 


The  Future  of  Unmanned  Air  Power 


>  J-UCAS  Program’s  technology  push  highlighted 
the  importance  of  assessing  technical  maturity 

>  J-UCAS  established  processes  and  followed  a 
plan  to  mature  technologies 

>  Observations  reinforced  the  importance  of 
assessing  technical  maturity 
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